Selenium is one of the trace elements playing a crucial role in a proper function of living organisms. Selenium intake varies, largely based on the selenium content of food. The daily Se intake recommended for adults amounts to 55 μg per day. The mean level of selenium in the population varies considerably between countries. Recent studies on the selenium dietary intakes in Poland showed that it is not suffi cient to meet the daily requirement for this microelement so it is strongly recommended to employ selenium supplementation. The commercial product SEL-BRCA1 ® being a selenium diet supplement was subjected to chemical and microbial analysis to determine its stability in storage time and conditions. Basing on the obtained results it can be stated that the stability of studied supplement, stored in the closed bottles, can be confi rmed for the period of time up to 45 months after the production date and it is not recommended to store opened bottles for the period of time longer than 12 months. The studied supplement showed a very high microbial stability what underscores its usefulness as human medicines.
INTRODUCTION
Trace elements play a crucial role in the maintenance of immune-endocrine, metabolic and cellular homeostasis 1 . One of them is selenium 2-8 . Selenium (Se) is a micronutrient which was discovered in 1817 by the Swedish chemist and physician Jöns Jacob Berzelius 9 in the sludge of leaden chambers used for the production of sulfuric acid. Although toxic in large doses, selenium is an essential trace mineral in the animal diet and in some plants. The biological role of selenium is associated with selenoproteins involved in the antioxidant defense system, animals thyroid hormones metabolism and spermatogenesis 10, 11 . There is a range of serum selenium levels associated with the lowest rate of all causing mortality -the levels should be maintained at an optimal level and be neither too low nor too high 4, 6, 8 . The total content of Se in the human organism shows wide variations depending on the population studied, the diet and the geographical area, while intake varies with the composition of the soil. Selenium intake varies, largely based on the selenium content of food. The mean level of selenium in the population varies considerably between countries. Thus, for some countries selenium supplementation should be considered, whereas for others it could be contraindicated.
According to some epidemiological data, low selenium dietary intake may be associated with higher cancer incidence and is also implicated in cardiovascular diseases, cirrhosis, diabetes and asthma 10, 12 . Recent meta-analyses indicate unequivocally that selenium supplementation of people with low initial serum selenium levels decreases the incidence of cancer by ~35% and of cancer mortality by almost 50%
12 . Recent studies on the selenium dietary intakes in Poland 11 showed that it is not suffi cient to meet the daily requirement for this microelement so it is strongly recommended to employ selenium supplementation. The daily Se intake recommended for adults by the Scientifi c Committee on Food (SCF) of the European Commission amounts to 55 μg per day 13 . It is important for the selenium diet supplements to contain selenium ion as its tetravalent form since it is assimilated by living organisms in contradistinction of hexavalent form of selenium ions.
The aim of presented studies was to determine chemical and microbial stability of selenium diet supplement over a long period of storage time.
MATERIAL AND METHODS
The object of studies was a commercial product SEL-BRCA1 ® . This product is an unique composition of selenium designed for effective protection against selenium defi ciency in Poland. It contains selenium in the form of an alcoholic solution of sodium selenite and is applied as selenium supplement for daily diet. It is prescribed to use two drops a day what gives 94.5% of recommended daily intake of selenium. It cannot be used as substitute of diversifi ed diet. The bottle contains 15 ml of the supplement and suffi ces for 6 to 12 months.
Speciation analysis of Se(IV)/Se(VI) ions were conducted using ion chromatograph IC 850 Professional (Metrohm) equipped with MSM and MCS suppressors and conductometric detector. Analysis were performed using the column Metrosep A Supp 5 (250 mm long, inner diameter -4.0 mm, column packing -polyvinyl alcohol with quaternary ammonium groups, particle diameter -5 μm) connected with precolumn A Supp 4/5 S Guard. The mixture of sodium carbonate (POCh, Poland) and sodium bicarbonate (POCh, Poland) was used as an eluent (isocratic fl ow, fl ow rate -0.7 ml/min). The solution of sulfuric acid (Sigma -Aldrich) was used for suppressor regeneration. The working temperature of column was 30 o C. Presented optimal conditions of analysis allowed to obtain satisfactory speciation of Se(IV) and Se(VI) ions.
The series of standard solution were prepared using Na 2 SeO 3 (Sigma -Aldrich) and Na 2 SeO 4 (Sigma -Aldrich) as a source of Se(IV) and Se(VI) ions, respec-isms occurred in tests tubes, the media were considered to be sterile. 1 ml of SEL-BRCA1 ® and placebo were placed in aseptic conditions to six tubes (for each tested variant) and once again were plugged by cotton wool. The test tubes were placed in the incubator at 25°C and 37°C for 24 h. 0.3 ml of solution was then taken from each test tube and placed on appropriate solid media Soyabean Casein Digest Agar or Thioglycollate Agar. The Petri dishes were incubated at 37°C or 25°C, respectively. The bacteria colony were counted. Additionally, pathogenic bacteria tests were conducted by commercial POLCARGO INTERNATIONAL SP Laboratory (Szczecin, Poland). The following parameters were determined: the presence of Salmonella spp., the presence of Escherichia coli, the presence of coagulasepositive staphylococci, the number of yeast and molds and the total bacteria count TBC at 30°C.
RESULTS
Application of IC method using described above parameters resulted in a good speciation of SeO 3 2-/ SeO 4 2-ions ( Fig. 1 ). An example chromatograms of selenium supplement samples are presented in Fig. 2 
The obtained results showed that there was no signifi cant differences in concentration of SeO 3 2-ion in the analyzed samples (Fig. 3) . The concentration of SeO 4 2-ion was below the limit of sensitivity of applied method.
The samples of selenium supplements were subjected to IC analysis once a month. The samples were stored at the following conditions:
-closed bottles at room temperature, -closed bottles in refrigerator, -opened bottles at room temperature, -opened bottles in refrigerator. It was stated that storage conditions of closed bottles have no effect on the quality of supplement -no changes was observed. The selenium ions did not undergo oxidation. The stability of SEL-BRCA1 ® , stored at room temperature and in the refrigerator in the closed bottles, can be confi rmed for the period of time up to 45 months after the production date.
The small amounts of Se 6+ ions was indicated in the samples of supplements stored in the opened bottles after 12 months of storage, irrespective of storage conditions (see Tables 2 and 3) .
Thus, the stability of SEL-BRCA1 ® , stored in the open bottles can be confi rmed for the period of time up to 12 months after the production date.
There were no bacteria or mold growth on plates, independently from used media (Soyabean Casein Digest Agar or Thioglycollate Agar) and incubation temperature (25°C or 37°C ). During two years of studies no changes in bacteria number were observed.
Our results were in agreement with results obtained by commercial POLCARGO INTERNATIONAL SP Laboratory. After one year of storage, the pathogenic bacteria such as Salmonella spp. as well as Escherichia coli were not detected. Moreover, none of the samples under study contained coagulase-positive staphylococci, yeasts and molds. The 70% ethanol used as a selenium salt solvent is a preservative agent and enhances fi nal supplements microbial stability.
It was shown that the percentage of microbiologically contaminated samples of selenium supplements was 0%. Patients taking SEL-BRCA1 ® and placebo can feel safe and there is no risk to their health.
CONCLUSIONS
The obtained results showed that: -Concentration of SeO 3 2-ion in analyzed samples does not show any signifi cant changes.
-Concentration of SeO 4 2-ion in analyzed samples (stored in the closed bottles) is below the limit of sensitivity of applied method.
-The stability of SEL-BRCA1 ® supplement, stored in the closed bottles, can be confi rmed for the period of time up to 45 months after the production date.
-It is not recommended to store opened bottles for the period of time longer than 12 months.
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